
Announcements

÷iz Thursday



Back to the Heat Equation
-

Two -
Dimensional .

.

U =u( xiy ,t ) the

temperature in a
2- D region

ueo¥o÷t=÷€
the heat equation ,

where

again ,
k is the thermal

conductivity of the material .



Time Independence
.

We assume that the value

u ( × ,y , t ) does not depend

on t ⇒ 01=0 .

at

The time independent heat

equation

iFETED



Circular Domains
.

We measure the heat flow

on a disk of radius

,
so the region is

DR={(r,os1o±r±R,oeo<2T=

Boundary Conditions on U of

the

foxR ,o)=f( o )

( boundary circle of radius R )



Switch to Polar Coordinates

÷all we

harm
±

- = arctan ( st )

Can then write

u = u ( r , 0 ) ( t suppressed

since v is time - independent )
.

Rewrite the heat equation

in polar coordinates !



We want off , ¥2 in terms

of r and O .

Use the Chain Rule !

o€x=FrFxt¥¥
=¥£ Kitts

's ) +

0£ £ ( arctic ⇒ )

=¥EetFot⇒t¥a
=¥¥Et¥E¥DO



Similarly ,

¥ ¥ Et E Fy

= ¥ ff ( lit55 'D +

¥ ¥ ( are tank ) )

= ¥ Eat :c '⇒a¥⇒D

=¥÷e,to€¥sf



Extra Credit ( 10 points ,
due

- Tuesday after exam 2)

Show that ,
in polar coordinates ,

the heat equation

Fet y÷f=o becomes

F÷ttoFtHo÷=o
by Using the chain rule to

Compute fest dfyta



Exempt: Attempt to solve

the heat equation

¥ ttr¥tk¥s=o
On the unit disk

D= { ( r ,o ) 10-411,010<27 ]

with u( 1,01=1 .



Suppose
o ) =f(r)g( o )

for some real - valued functions

f and g .

¥ = f 't )g( o ) ,

04£ = f
"

C r )g( o )
,

%d,

= flr ) g
' '

Co )



Plug into heat equation :

f "(r)gH)tff' ( rlgcuttfaflr )g"0-1

=  0

Multiply through by rd :

Pf ' '

( r )gH)trf' ( r )glo ) tflrtjtato ,

Siem÷tifHto÷y



Dividing by flr ) glut , we get

r¥↳atftT=÷"e¥
-

his means there must be

a constant d such that

ifeng.ro#=sFf



We get two differential equations

.

aftertaste
rd

equation : Second order ,

Constante
fficients ,

homogeneous ,

SO One solution is

ao

g ( o ) .

-

e



Istfquatiorf : 2nd order ,
homogeneous ,

nonconstant Coefficients - it is

a Cauchy - Euler equation !

One solution given by
S

f( r ) =p

Solna
svstsrsintrcssr

"

tars = o , so

rs( sotto )=o



We

ha÷
:

=
±F4( moredifficult

if 070 )

Fa - FI
a < 0

, r , r are

two
linearly

independent solutions
,⇐)=GrA+gr=]



More on Electrical Circuits
.

( Section 5.7 )

Men Culpa on Capacitors

In a simple RC circuit ,

Eur Eater

where En=RI ,
Ee E .

q is non constant !



D= = Ict )
,

so

we way rewrite

Rf÷+E-€


